This paper analyses a longitudinal dataset on legal protection of shareholders over a 36 year period, 1970-2005 for four advanced countries, UK, France, Germany and the US. It examines two aspects of the legal origin hypothesiswhether shareholder protection is higher in the common law countries (UK and USA) than in the civil law countries (France and Germany) and whether shareholder protection matters for stock market development in the short and long runs. It also examines the 'causation' issue and the 'endogeneity' problemwhether greater shareholder protection leads to stock market development or whether stock market development leads to changes in law.
Introduction
This paper reports on the work of an interdisciplinary research project on law, finance and development being carried out at the Centre for Business Research (CBR), University of Cambridge. The project involves both economists and lawyers. It has prepared new longitudinal data sets on legal protection of shareholders as well as on creditors' rights and labour rights over a 36 year period, 1970-2005 for four OECD countries (UK, France, Germany and the US) and India. Such time-series information has hitherto not been available. The first results from the analysis of the time-series data on shareholder protection for four OECD countries are reported in Fagernas, Sarkar and Singh (2008) . 1 The present paper complements that article by further statistical and econometric analysis of the assembled data. Specifically, the paper presents two kinds of additional analysis:
 It has made a full examination of the 'causation' issue and the 'endogeneity' problem. The central question here is whether legal changes such as, for example, greater shareholder protection lead to stock market development or whether stock market development leads to changes in law. Granger causality tests have been employed to shed light on this issue.
 The co-integration analysis used in Fagernas, Sarkar and Singh (2008) has been taken a step further by distinguishing between short-term changes arising from observed relationships between economic timeseries and their long-term relationships.
 In addition to this fuller econometric analysis of the data the paper introduces and analyses time-series data on three new indicators of stock market development.
The starting point for our research is the pioneering and seminal work on the relationships between law, finance and development by La Porta, Lopez-deSilanes, Shleifer and Vishny (LLSV) (see for example LLSV 1997; 1998) . 2 LLSV's work, which has dominated leading journals in economics and finance during the last ten years, represents an ambitious body of research that has tried to link together law, institutional economics and the general literature on the determinants of economic growth. LLSV pride themselves on the wide range of their empirical results and how these taken together can only be explained in terms of a theory of legal origin that they propose.
Although the Cambridge longitudinal data is available only for four countries, these are the critical countries in relation to the literature on law, finance and development. In the LLSV theory of legal origin, the three countries, England, France and Germany, may be termed as 'mother countries'. These are essentially countries where different legal systems originated, and subsequently spread to developing countries often through colonisation and conquest. In the US, not a mother country, the Anglo-Saxon system nevertheless reached a high level of development and the model was exported to other countries. Two main empirical questions are explored in this paper:
 What is the nature of the relationship between legal protection to shareholders and legal origin of countries?  Does better shareholder protection lead to faster development of the financial sector and particularly of stock markets?
The next section will provide the intellectual background and the motivation for these questions.
The rest of the paper is organised as follows. Section 3 will discuss the variables used in our longitudinal data set and how these relate to the variables used by LLSV in their mainly cross-sectional studies. Sections 4 and 5 outline the results of the empirical analysis and section 6 concludes.
Motivations for Empirical Questions: Theoretical Background
In studying the relationship between law, finance and development, the following issues immediately come to the fore:
 How does law affect economic development?  How does one explain inter-country differences in legal rules, particularly in relation to corporate finance, corporate bankruptcy and minority shareholder rights.  Are some countries' legal rules better than others from the perspective of economic development?
LLSV's important claim is that these legal differences between countries can be categorized, quantified and analysed. Their efforts lead to results showing that countries belonging to the 'common-law family' [UK and other countries] have higher protection for shareholders and greater rights for creditors than do countries belonging to the 'civil law' legal family [France and other countries].
The legal systems not only differ with respect to protection for shareholders, but also with respect to labour, contract enforcement and self-dealing rules, among other attributes (see further La Porta et al, 2008; Djankov et al, 2008 Djankov et al, , 2003 Botero et al 2004) . However, in this paper, we shall mainly be concerned with the question of protection for shareholders and its implications for corporate finance and economic development. LLSV argue that common law works better than civil law and is more conducive to economic development, because 3 :
 Judges interpret the law in common law countries whereas in civil law countries judges are bound by long explicit laws and codes leaving them with little discretion.  This evolution of the difference between the two systems (common law and civil law system) has occurred over the last 300 years and has continued to affect development of laws to the present day. In other words, they assume very strong path dependence.
The policy implications of this analysis are far reaching. Essentially LLSV argue that the Anglo-Saxon model based on English common law is most conducive to the protection of shareholders -more broadly, to safeguarding property rights, and freedom of contracts. As a consequence, common law country firms have greater access to outside finance, are less subject to government control, have faster corporate growth. These characteristics in turn generate faster growth of national GDP.
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On that basis LLSV and their adherents suggest that the Anglo-Saxon model of corporate law represents the end of history as there is wide consensus that main corporate goal should be shareholders' wealth maximization subject to constraints of liquid stock markets (Hansman and Kraakman 2001). LLSV's work also connects up with that of the development economists who suggest that the ultimate determinant of economic development is institutions. Legal institutions clearly play a significant role, but LLSV analysis suggests that their role is crucial (Rodrik 2002).
The LLSV assertions are very much disputed by the modern scholars of corporate law. For example, under current French practice judges interpret the law whereas English judges on the other hand have less scope than before in view of the detailed descriptions contained in modern English law, such as the company law (Deakin & Singh 2008) . The French judges are also able to have discretions by appealing to the Roman law concept of 'good faith'. The French Government has protested about LLSV's work, as critics suggest that their perceptions are based on the outdated comparative legal scholarship of the 1960s.
However from a Third World perspective, it would seem arguable that it is not law which determines economic development, but rather politics that determines both law and development. The last point may be illustrated readily by considering the case of India -a common law country par excellence. Soon after independence in 1947 the Indian government decided to have a socialist pattern of society. This required government ownership of the 'commanding heights' of the economy as well as a massive regulation of the private sector. Such a development model held sway between 1950 and 1980 and its implementation was certainly not hampered by the common law legal system. In 1980 the government changed policy and decided to do the opposite, i.e. privatize, deregulate. This again was not hampered by the common law legacy of the British rule. Indian economic history thus suggests that it is politics rather than law which determines economic design and outcomes (see further Singh 2008; see also Roe, 2002) .
Be that as it may, in summary this discussion together with the other relevant literature on law, finance and development, suggests that the two questions listed at the end of Section 1 are clearly among the central empirical propositions bearing on the validity of the LLSV theses.
Shareholder Protection Data
The longitudinal data on 60 variables indicating in each case some aspect of shareholder protection have been assembled by the legal members of the CBR team for the period 1970-2005. This entailed a gigantic amount of hard work by the legal scholars. It requires even greater further effort to push such legal timeseries back in time. This is the reason why such data could only be collected for four advanced countries as well as a developing country, India, not considered in this essay. In contrast, LLSV's empirical analysis is based on an index of socalled anti-director rights consisting only of 6 variables, namely proxy by mail; shares not blocked before meeting; cumulative voting/proportional representation; oppressed minority; pre-emptive rights to new issues; percentage share of capital to call a special meeting of shareholders. However, in mitigation it should be noted that the LLSV's original data covered 49 developed and developing countries for a single cross-section year in the mid-1990s.
LLSV accept the criticism that their collection of variables above is ad hoc and without any explicit theoretical foundations. However more satisfactory theoretical basis to LLSV's original list is provided by the addition of anti selfdealing variables, as in Djankov et al (2008) . For the purposes of comparison with the LLSV variables, important characteristics of the CBR longitudinal data set may be summarised as follows:
 It is based on 'law on books'.  It takes into account company law, and some areas of securities law, although most parts of the latter are excluded.  Corporate governance codes are included as are case law and changes brought about by court decisions.  In the case of the US, the coding is based on Delaware Law.  Self-regulatory listing rules of the stock exchange are also taken into account and in the case of the UK, the City Code on takeover and mergers is included, although it is not statutory, but compliance is considered a rule.
Significantly, the CBR longitudinal data set also takes into account the fact that the same function may be performed by different laws in different countries. Functional equivalence is an important concept in comparative corporate law. Regulatory takeover codes are generally thought to play a major role in underpinning minority shareholder rights and encouraging the dispersion of ownership in some common law systems, such as the UK and Australia, but this type of regulation is absent in the United States. In the latter country certain specific rules of securities law, the law of fiduciary duties and a more permissive approach to shareholder-led litigation play a similar role (Armour and Skeel, 2007) .
Unlike the LLSV, which use only binary variables, the CBR data set has each of the variables taking a value between 0 and 1. However, it would be useful to aggregate the variables in order to make comparative statements about legal protection for shareholders in different countries. In line with much of the literature we use the un-weighted sum of all variables as an aggregated index of shareholder protection. This procedure thus assumes that all variables are equally important which is of course unlikely to be true but assigning unequal weights risks the exercise becoming too arbitrary.
Some elementary but highly pertinent results, based on aggregated data are reported in Table 1 . The table provides aggregate legal indices of shareholder protection from 1970-2005 in the three mother countries and the US, averaged over 7 consecutive 5-year periods. The table suggests that in 1970-74 the UK had the lowest protection and Germany had the highest. Shareholders protection increased throughout the 36 year period in all countries. By 2000-05, the US had the lowest protection followed by Germany, then the UK and France.
By averaging the indices of the two civil law countries, Germany and France and those of the two common law countries, the UK and US, it is observed that the two civil law countries always had a higher protection of shareholders than the common law countries for each of the seven 5-year periods ( Figure 1 ). Mean comparison paired t-test strongly supports significantly lower shareholder protection in common law countries (Table 1) . Replicating a series of the same type of tests taking one country from each group (UK vs. France, USA vs. France, UK vs. Germany and USA vs. Germany) we could find no case of higher shareholder protection in common law countries (results available on request). 
Figure 1
These broad-brush results are all in conflict with the predictions of the Legal Origin model. Following Fagernas, Sarkar and Singh (2008) , the same point may be illustrated in a slightly different way as follows: If LLSV's Legal Origin theory was valid, one would expect to see the following rank order of shareholder protection in the four countries: UK (A), followed by or equal to the US (B, A), followed by Germany (C), followed by France (D), which may be summarised as the rank order ABCD or AACD. What in fact we observe in different sub-periods since 1970 are nowhere near the LLSV predictions. The outcome differs from the predicted sequence for shareholder protection for each of the 7 sub-periods in Table 1 .
Shareholders' Protection and Stock Market Development
As indicated earlier, an important part of LLSV thesis holds that countries with high shareholder protection will also have greater development of their financial sectors generally and, more specifically, their stock markets. This question was empirically examined in Fagernas, Sarkar and Singh (2008) integration analysis and contrary to the received literature it indicated that there is no long-term relationship between shareholder protection and the development of the stock market. The conclusion was fine as far as it went but it was subject to some important reservations. First, as mentioned in the introduction, it did not take into account the question of causality, nor did it consider the short-term dynamics of the relationship between the two variables and how it led to long-term equilibrium.
Further the study considered only one indicator of stock market developmentthe turnover ratio (defined below). In the rest of this paper we provide analysis both of short term dynamics as well as long run equilibrium relationships for these three other indicators of stock market development (in addition to the turnover ratio). It will be interesting to see whether this more comprehensive exercise will sustain the Fagernas, Sarkar and Singh (2008) conclusions.
The four indicators of stock market development used successively as variables on the left hand side of the equation in the following analysis are:
LMKP is the value of listed shares to GDP (in natural log); it is calculated using the following formula:
where F t is stock market capitalization, P et is the end-of period consumer price index, CPI, and P at is average annual CPI in current period t.
LVTRD is the value of total shares traded on the stock market exchange to GDP (in natural log).
LTURN is log of the ratio of the value of total shares traded to average real market capitalization. This is calculated using the following method:
where T is total value traded, F is stock market capitalization, P e is end-of period CPI, P a is average annual CPI.
LLISTPOP is the number of listed firms per million of population (in natural log).
Turning to the right hand side of the equation, first, as in Fagernas, Sarkar and Singh (2008) the level of economic activity in a country is represented by real GDP in purchasing power parity constant dollars, deflated by population. The shareholder protection variables also on the right hand side of the equation consist of (a) protection against board and management (SPRID) and (b) protection against minority shareholders against other shareholders (SPMIN). 
Tests of Causality
We first consider tests of causality. To understand whether the direction of causality is from shareholder protection (X) to stock market development (Y) or the opposite or both (mutual causation) we shall use VAR Granger causality test for each of four OECD countries over the period, 1976-2005 (1980-2005 for the data on stock market listing). In addition to the right-hand side variables outlined above we have also included intercept (c), trend (t) and dummiesintercept and slope dummies for the dotcom bubble bursting during 2000-05 (d2yk and sd2yk respectively).
To understand whether Y (log of the four indicators of stock market developments chosen one at a time) is caused by X (two components of shareholder protection index chosen one at a time) through VAR (VectorAutoregressive)-Granger causality we have fitted a regression where Y is a function of its past values and past values of X and Z plus c, t, d2yk, sd2yk and tested whether the coefficients of the lags of X are jointly significant (different from zero) through Wald-test statistic. To test whether Y causes X we have fitted a regression where X is a function of its past values and past values of Y and Z plus c, t, d2yk, sd2yk and tested the joint significance of the coefficients of the lags of Y. If the Wald test statistic is very high (higher than a critical value) in the first case then we can say that X causes Y; if in both cases these statistics are significant we can say that the two variables are related in mutual causation.
Similarly we can test whether Z causes Y or X or there is a reverse or mutual causation. We have chosen the optimum lag (how many years past are to be considered) as the maximum of the lags determined by a number of criteria such as Schwarz Bayesian Criterion.
This VAR causality test (Table 2) shows that by and large shareholder protection does not influence (Granger-cause) stock market development. There are some remarkable exceptions: in Germany shareholder protection relating to board (SPBRD) Granger-causes the value of stock trade (LVTRD) and turnover (LTURN); in the USA minority shareholder protection (SPMIN) influences stock market listing (LLIST).
There is some evidence of reverse causation. In France stock market development (as indicated by value of stock trade, LVTRD and stock market listing, LLISTPOP) Granger-causes shareholder protection relating to board, and market capitalization Granger-causes minority shareholder protection (popularly known as investor protection). Value of stock trading (LVTRD) in UK, turnover ratio (LTURN) in Germany and stock market listing (LLISTPOP) in the USA Granger-causes minority shareholder protection
From the above findings it follows that in the USA stock market listing and minority shareholder protection are connected in a relationship of mutual causation. This stock market listing is also in a mutual causal relationship with US GDP per capita. These two relationships are not enough to establish a significant relationship between minority shareholder protection and GDP per capita.
In Germany also stock market development as indicated by value of stock trading and turnover ratio and GDP per capita are linked through a mutual causal relationship. No such link between financial sector and real sector exists in France and the UK.
Lastly, in both France and Germany shareholder protection relating to board is influenced by GDP per capita. No such connection can be found in the USA and UK.
Overall, the Granger causality results indicate that patterns of causation differ between countries and in any case it is clearly unwise to generalise on the basis of information from only four countries. 
Estimates of Short run and Long-run Relationships
To understand the nature of the relationships observed via VAR-Granger causality we shall use the Autoregressive Distributive Lag (ARDL) approach to co-integration developed by Pesaran et al. (1999) . This technique helps us to estimate a short-term relationship and its adjustment dynamics (error-correction mechanism) leading to a long-term relationship. The ARDL approach accommodates both stationary and non-stationary variables. 6 The following ARDL (p, q, r) equation was fitted:
(1)
where  is the intercept,  is the coefficient of time, t, X is the dependent variable, Y and Z represent independent variables. Subscripts t, t-i, t-j, t-k (i =1,2,3..p, j = 1,2,3..q and k = 1,2,3,.. r) indicate different time periods and p, q and r are the lags to be determined. If needed we have added intercept and slope dummies for dotcom bubble bursting (dy2k and sdy2k).
There are many criteria of choosing the lag-structure and we have used Schwarz Bayesian Criterion (SBC), recommended by Pesaran and Shin (1999) . Using Microfit programme we have estimated the parameters of equation (1), its error correction form and the long-run relationships. In one case the chosen model is ARDL (0, 0, 0) implying no short-run dynamics-there is no difference between long run and short-run relationships. For the sake of brevity we have skipped the estimates of error correction models but we have reported the significance of ecm (-1) -its negativity along with statistical significance implies the stability of the short-term dynamics leading to a convergence towards the long run relationship (Table 3) . 1) -0.6** * Significant at 10 per cent level. ** Significant at 5 per cent level.
Notes:
The following ARDL (p, q, r) equation was fitted:
where  is the intercept,  is the coefficient of time, t, X is the dependent variable, Y and Z represent independent variables. Subscripts t, t-i, t-j, t-k (i =1,2,3..p, j = 1,2,3..q and k = 1,2,3,.. r) indicate different time periods and p, q and r are the lags to be determined. We have retained the time trend in the ARDL equation only if the coefficient of t is found significant in equation (1). If needed we have added intercept and slope dummies for dotcom bubble bursting (dy2k and sdy2k).
The optimum lag structure (p,q,r) is chosen on the basis of Schwarz Bayesian Criterion (SBC).
First we examine the nature of various causal relationships in Germany (found above through Granger causality tests). The ARDL procedure shows that the short-run and long run relationship between shareholder protection relating to board (SPBRD) and real GDP per capita (LPPPCY) is insignificant. So to examine the relationship between shareholder protection and stock market development we have retained the LPPPCY in the ARDL equation. It is observed that the influence of shareholder protection relating to board (SPBRD) on the value of stock trading (LVTRD) and turnover ratio (LTURN) is positive in the short run (as one lag term is significant in each case) but non-existent in the long-run (without any significant adjustment path from the short run to long run). There is however some trace of reverse causation: minority shareholder protection (SPMIN) is negatively influenced by stock market turnover (LTURN). The influence of LPPPCY on LVTRD and LTURN is significant in the short run but not significant in the long run. It could be verified by fitting the ARDL equations without SPBRD (details are skipped). However the favourable influence of stock market development (as indicated by LVTRD and LTURN) on the real sector (as indicated by real GDP per capita, LPPPCY) is valid in both short run and long run; there exists also a stable adjustment path towards the long-run equilibrium (we have skipped the estimates of the equation concerning LPPPCY and LTURN to save space).
Next we examine US cases. Examining the mutual causation between stock market listing (LLIST) and per capita GDP (LPPPCY) we find a significant negative (!) short-run and long run influence of LPPPCY on LLIST. On the contrary there is short run favourable influence of LLIST on LPPCY but no long run influence (details are skipped). If we include LPPPCY in the ARDL equation we could observe significant negative short run and long run both way relationship between LLIST and SPMIN (details are skipped). Otherwise we could find significant positive short run influence of SPMIN on LLIST but no long-run impact. There is however neither short run nor long run reverse relationship from LLIST to SPMIN (details are skipped).
In France the short run influence of stock market development (as indicated by LVTRD and LLIST) and LPPPCY on SPBRD is complex (in some years we find positive and in some years negative influence). In the long run only the favourable impact of LPPPCY prevails (in Table 3 we have reported the estimates of one ARDL equation to save space). Similar is the story for the relationship between SPMIN and LMKP in France and SPMIN and LVTRD in UK (details are skipped).
To sum up, shareholder protection has, generally speaking, no long run influence on different stock market variables such as market capitalization, value of trade or stock market listing. In Germany shareholder protection relating to board has somewhat favourable short run influence on the value of stock trading. Similarly minority shareholder protection has a favourable short run influence on US stock market listing. There is some trace of reverse causation in Germany and that is negative: minority shareholder protection declines as turnover ratio soars high. In France and UK a complex short run influence (no clear causal direction) of stock market on shareholder protection exists.
Only in Germany real economic activities (as measured by real GDP per capita, LPPPCY) get some favourable feedback from stock market activities but the opposite is true only in the short run. In the USA stock market activities as measured by stock market listing exert favourable short run effect on the real sector but the real sector exerts a perverse effect on stock market so far as stock market listing is concerned.
Conclusion
The foregoing analyses lead to two rather different kinds of conclusions. The first are the narrow technical findings concerning whether the more comprehensive econometric analysis of the present paper supports the results of Fagernas, Sarkar and Singh (2008) . The answer is an unqualified 'yes'. Thus by the same token, the LLSV propositions concerning legal origin, shareholder protection and stock market development are not sustained by the analyses of the longitudinal data employed in this paper. This raises an important question -why do our results differ from those of the received literature? There are two hypotheses which are relevant in this context. First the divergence could be due to the differences in the data sets used in this study and those employed in LLSV-type studies. The second hypothesis points to the differences in crosssectional and time series analyses. The task of establishing the validity or otherwise of these hypotheses is one which requires a paper in its own right and will not be attempted here. All that can be said here is that it is not surprising that cross-sectional results (particularly LLSV type results based on one or two years of observation per country) should differ from those provided by time series analysis. A well known example is that of education and democracy. On a cross-sectional basis the two variables are found to be highly correlated, however, time series analysis shows no relation between the variables. On the first hypothesis it is worth observing that the data used in this paper is much more comprehensive and thoroughly grounded in comparative legal theory, which is in striking contrast to the ad hoc collection of variables used particularly in the earlier LLSV type studies.
The second type of conclusion which follows from the above analysis concerns policy. The results of the studies carried out by LLSV and their collaborators have been used by organisations such as the World Bank to suggest that developing countries should reform their laws to adopt the common law, and to follow Anglo-Saxon model of finance to foster economic development. The norm of shareholder wealth maximisation subject to the constraints of liquid stock markets has been propagated as a universal standard. The empirical findings of this paper, however, cast serious doubt on the validity of the basic theses of the Anglo Saxon legal and developmental model. This evidence is more compatible with the 'varieties of capitalism thesis', which suggests that each country has its own form of capitalism and its own legal and regulatory institutions, and that there is no single development model which can cover all their needs (Hall and Soskice, 2001) . The World Bank's enthusiasm for the Anglo-Saxon model of law, finance and development as the basis for socio and economic policy is to say the least premature. Under sub-aggregate, protection against other shareholders, the following headings and the corresponding variable numbers are listed: quorum (43); supermajority requirements (44); one share -one vote (45 to 47); cumulative voting (48); voting by interested shareholders prohibited (49); no squeeze out (freeze out) (50); right to exit (51 to 53); disclosure of major share ownership (54); oppressed minority (55 and 56); and shareholder protection is mandatory (57 to 60). 6 It requires the variables to be I (0) or I (1) or fractionally integrated. None of our variables are I(k) where k >1. for purchase of 10% or less of the shares; equals 0.5 if the acquirer has to make a mandatory public offer for acquiring more than 10% but less than 30 % of the shares; equals 0 otherwise. Source: Lele and Siems, 2007. 
